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For: PHARMACEUTICAL COMPOSITION FOR USE AS A CONTRACEPTIVE 



DECLARATION UNDER 37 C.FJL §1-132 

SIR: 

i, Dr. Adrian Funke, being duly warned, declare thai; 

1 . My C.V. is attached. 1 am a member of the Pharmaceutical Development Department 
of Schering AG, the assignee of the above-identified application. My direct supervisor 
reports to Dr. Ralph Lipp ? a named inventor on this application. 

2. 1 have read and understood the above-idemified application, the article of 
Nickisch tj aU Tetrahedron Letters, vol. 27, no. 45, pp. 5463-5466 (1986) (Nickisch), 
USP 5,534,270 to DeCasiro, and the office action of March 23, 2004. 

3. Nickisch describes acid catalyzed rearrangements of 1 5p f 1 6p-substituted- 1 7a- 

* 

pregnene-21,1 7-carbolactone derivatives. Of particular interest is the disclosed isomerization 
of drospirenone (l)to the isofonn (2): 
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4. Nickisch incubated drospirenone for 3 hours with 0.1 N hydrochloric acid ax room 
temperature. Ai the end of this incubation, drospirenonc and the isoform were found in a 2:8 
ratio, i.e., with the iso-form dominant (80%), Nickisch also performed a second experiment, 
incubating the isoform for 3 hours with 0.1 N hydrochloric acid at room temperature. At the 
end of this second incubation experiment, drospirenone and the isoform were also found in 
the same 2:8 ratio. Nickisch concludes that the 2:8 ratio thus represents the thermodynamic 
equilibrium of the isomerization/rearrangerneni. This shows that the isomerization reaction Is 
even faster than indicated by the result of an 80% isomerization of drospirenone within 3 
hours at room temperature, since 3 hours are enough even to reach the equilibrium point, 

5. One of ordinary skill in ihe art would be aware of the well-known dependency of 
reaction kinetics on temperature and the general rule thai chemical reactions are typically 
accelerated by a factor of 2 - 3 upon a temperature increase of 10°C. This is confirmed, for 
example, by the attached publication on temperature dependency of reaction kinetics of 
Manin/Swarbrick/Camrnarata, Physikalische Pharmazie, Chapter 8.5.1, p. 219, 
Wissenschaftliche Verlagsgesellschaft mbH Stuttgart (1987) (translation attached). 

6. One of ordinary skill in the art would also be aware of the well known facts that 
typical pH -values of the human stomach are pH 1 - 3 in the fasted state and up to pH 6 in the 
fed state, and typieal residence times are half lives of solutions in the stomach of 10 - 50 
minutes, and half lives of non-disintegrating tablets in the stomach of 0.5 — 7 hours. 
(Bauer/Fromming/Fuhrer, Pharmazeutische Technologies Chapter 7 on Biopharmacy, Section 
2.1.2, p. 188, GeorgThieme Vcrlag, Stuttgart - New York (1993)) (translation attached). 

7. The conditions used in the Nickisch experiments are directly comparable with 
physiological conditions in the human stomach and would be considered by one of ordinary 
skill in the art to be representative of what would be expected to happen in the human 
stomach, i.e., in this case, rapid isomerization of drospirenone would be expected to occur. 

8. Nickisch's experiments are performed in 0.1 N hydrochloric acid. (This means here 
0. 1 mole/liter, i.e., a pH of 1 .) The acidic principle in the human stomach is also 
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hydrochloric acid. Thus, a situation where the human stomach has a pH for example of 1 
directly correlates to Nickisch's acidic test conditions. That the Nickisch experiment was 
performed in a controlled in vitro environment having a single aliquot of acid whereas the 
stomach provides an in vivo environment with a replenishing acid supply and more varying 
conditions, would not change the expectation of one of ordinary skill for a rapid 
isomerization of drospirenone in the stomach. The reaction per se would not affect the pH in 
either circumstance. (The reaction does not consume the acid catalyst.) As the stomach 
conditions change, of course, the isomerization degree may change to the extent the pH 
values are affected. 

9. The temperature in the human stomach of course is about 37°C (body temperature), 
i.e. at least 10°C higher than in Nickisch's test {assuming room temperature to be 20 -25 C C). 
Thus, the isomeri2aiion reaction in a human stomach at pH I would in general be expected to 
be accelerated by a factor on the order of 2 - 3 when compared to Nickisch's test. The 
higher temperature in the stomach would thus lead one of ordinary skill in the art to conclude 
that the isomerization would occur even more rapidly in the stomach than it did in Nickisch's 
experiment where it was complete within 3 hours or less. 

10. as can be seen, the lower pH's of a typical human stomach are comparable to that 
employed in Nickisch's experiments and the typical human temperatures are similarly 
comparable and, indeed, would lead to an even faster isomerization. Thus, a skilled worker 
designing an oral administration form for drospirenone would find Nickisch to establish a 
high likelihood that drospirenone would be isomerized rapidly and to a significant extent 
during its residence in the stomach. The fact that there is a wide variation in typical residence 
times (half lives) of solutions or non-<iisiniegrating tablets in the stomach (see paragraph 6 
above), would not affect the significance of this Nickisch teaching to one of ordinary skill in 
the an. This is also true with regard to the wide variation in possible pH values depending on 
fasted/fed circumstances, as also discussed in paragraph 6 above. This is because one of 

. ordinary skill in the art developing an oral dosage form has the task to provide a form which 
works well for all patients under all circumstances. Thus, he or she has to consider a worst 
case scenario, i.e. low pH and long residence rime. Any person of ordinary skill in the an 
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would have expected that, in a worst case scenario, the isomerization reaction will reach the 
thermodynamic equilibrium of only 20% drospirenone during the stomach passage. Even in 
a perhaps more favorable scenario assuming medium pH (e.g. 1 .5-2) and medium residence 
lime (e.g. 2-3 hours), extensive isomerization would be expected by any person skilled in the 
an. 

1 1. furthermore, Nickisch sTates in its second sentence on its first page that "virtually all" 
changes of the 17-spiro-5-ring-Iactone result in a reduction of the antimineral-corticoidal 
action. As can be seen from the schematic depiction of the isomerization reaction in 
paragraph 3 above, the involved isomerization occurs precisely in this 5-mcmbered lactone 
ring of drospirenone. Thus. Nickisch not only teaches a skilled worker to expect complete 
equilibrium (80%) isomerization of drospirenone or at least extensive isomerization thereof 
upon passage Through the stomach, but also that the resultant isomerization will change the 
pharmacological activiry of drospirenone, at least by reducing its aniitnineral-conicoidal 
action, which is reported for virtually all changes in the 5-membered lactone ring. Thus, 
Nickisch et al. would be viewed by any person of ordinary skill as teaching away from 
administering drospirenone in a form in which it will be exposed to the stomach environment. 

12. I understand that the examiner is alleging it would have been obvious to formulate 
drospirenone for oral administration in raicronized form. (3rd paragraph of page 6 of the 
office action). The examiner reasons that motivation to employ the micronized form of 
drospirenone comes from DeCasiro who "teaches a method of preparing very small drug 
panicles, less than 400 nm, for poorly soluble drugs such as steroids in order to increase the 
bioavailability of The drug;'* and Possessing the teaching of DeCastro, one of ordinary skill 
in the art would have optimized the particle size of the herein claimed compounds to increase 
the bioavailability of the same/' and "f unhermore, the herein recited physical characteristics 
of the herein claimed compounds would have been seen as either the routine optimization of 
the effect parameters or the result of the reducing of particle si2e of the drospirenone using 
DeCastro's method." Thus, the examiner seems to argue that DeCastro teaches micronizaiion 
straightforwardly leads to increased bioavailability for steroid drugs by panicle size 
reduction. However, this clearly cannot be applicable to drospirenone. 

• 4 
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1 3. DcCttiro Tenches at column 1, lines 28-30; "h is tanowfnj lhaxthc rare of dissolution 
of a particular drug can increase wah increasing surface area, i.e., decreeing panicle size." 
Bu: Nickisch ceacnes that an increased exposure to tho environment of tile stomach, which 
*vou Id occur upon *n increase in the rats of dissolution of drospirenona, will Joed to an 
enhancement of me deleterious Uomeiizaaon of drospirenone. Thus, DeCasuo's statement 
thai increiufeC raies of dissolution con be the result produced by mvcrunization would strongly 
lead a skilled worker away from rolcrontons drospirenone. 

14 In conclusion, Nicfcisch teaenes away from exposure of drospirenone to thn 
environment of The ^oroach. To the extent xnicronization is alleged w increase rhc rate of 
dissolution of drospirenone, 3 skilled worker ts GBugntnai to micrtraize drospirenone or, at ilic 
very leasr. is no; motivated to micronize diospirctjonc, or lo formulate it in any other rapid 
dissolution form for oral admin istrarion. 

15. I hereby declare tnac all :*twcmcn» made herein of my own knowledge are true and 
thai all ^ aic menu made on Informal ion and beliof wo bolioved true; and further that these 
statements were made with the knowledge that willful ftuse statements and The like so made 
are punishable by fine or imprisonment, or both, under section 10Q1 of Title 18 of the Untied 
Statea Cede, and that stash wj ilful false statements may Jeopardize the validity of the 
application or any paient issuing thereon. 



Pared; 




Signed:. 




Dr. Adrian Punke 



GESflMT SEITEN ai 
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